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ANTITHROMBIN III PREPARATION

ANTITHROMBIN III PREPARATION

This invention relates to an antithrombin III prepara-
tion having an improved solubility. The invention is
also related to a kit of that preparation.

Antithrombin III 1s useful for the treatment of dissem-
inated intravascular coagulation (DIC) and defibrin-
ation syndrome, and i1s used in lyophilized form as a
pharmaceutical preparation. For treatment, the lyophi-
lized powder is dissolved in water before administration
to patients. Lyophilized powders of antithrombin III,
however, have a poor solubility in water and are incon-
venient to use.

It 15 an object of this invention to provide a pharma-
ceutical preparation which comprises a lyophilized
powder of antithrombin III having a high solubility in
water. It 1s another object of the invention to provide a
kit of that preparation.

A “lyophilized powder” is also to mean a “lyophili-
zate”.

This mvention is directed to an antithrombin III prep-
aration which comprises a lyophilized powder of anti-
thrombin III and a polyoxyethylene glycol sorbitan
alkyl ester.

Moreover, this invention is also directed to a kit of an
antithrombin III preparation comprising a container
wherein a lyophilized powder of antithrombin III is
placed and a solvent for the said powder, characterized
in that a polyoxyethylene glycol sorbitan alkyl ester is
added to either or both of the said powder and the said
solvent.

The lyophilized powder of antithrombin III em-
ployed in this invention is not particularly limited and
any of those produced according to conventional meth-
ods may be used. More specifically, one may use the
blood fractions containing antithrombm III, e.g. human
or amimal blood serum, blood plasma and the like puri-
fied by any well-known purification methods such as
the purification method using a heparin-crosslinked
resin column and one may also use the antithrombin 111
obtained according to a genetic engineering technique.

The polyoxyethylene glycol sorbitan alkyl ester em-
ployed in the invention as a solubilizer for the anti-
thrombin III is 2 member of class of non-ionic surface
active agents and a safe substance approved to be em-
ployable for pharmaceutical preparations. TWEEN 20,
TWEEN 40, TWEEN 60, or TWEEN 80, which are
prepared by Atlas Powder Ca. (U.S.A.) and, for in-
stance, sold by Wako Pure Chemical Industries, Ltd.,
may preferably be employed. “TWEEN?” is a registered
trademark. TWEEN 80 is particularly preferred. The
amount of the said solubilizer employed is not critical
and may usually be 0.04-20% (by weight), preferably
about 2% for antithrombin III and usually 0.002-0.1%
(w/v), preferably about 0.1% for the solvent (water).

‘The present preparation may be prepared by lyophi-
lizing antithrombin IIT in the presence of the prede-
scribed mount of the said solubilizer or by incorporating
the prescribed amount of the said solubilizer into a ly-
ophilized powder of antithrombin III.

The aforesaid kit of this invention may be prepared
by combining a container in which the lyophilized pow-
der of antithrombin III containing the solubilizer pre-
pared according to the aforesaid method is placed with
a container i which the solvent for antithrombin 111 is
placed with or without the said solubilizer incorpo-
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rated, or by combining a container in which the lyophi-
lized powder of antithrombin III is placed with a con-
tainer in which the solvent for antithrombin 111 contain-
ing the said solubilizer is placed. Vials may usually be
employed as the container.

Where necessary, the present preparation may in-
clude fillers and other materials according to a conven-
tional method for producing a pharmaceutical prepara-
tion.

According to this invention, there is provided an
antithrombin III lyophilized powder preparation hav-
ing an excellent solubility or a kit using the same. When
the present preparation is dissolved in water and the
resulting solution is suction-filtered, the time required
for suction is 1/20 or less as compared with the prior art
preparations. This means that in the present antithrom-
bin III preparation the antithrombin III dissolves in
water homogeneously and rapidly in the form of fine
particles, which provides a solution with great practical
usefulness in administrating antithrombin III. More-
over, the antithrombin III activity in the present prepa-
ration 1s not reduced and stable.

This invention will be more concretely explained by
way of the following examples.

EXAMPLE 1

A lyophilized powder (50 mg) of antithrombin III
dertved from human plasma was dissolved in distilled
water for injection (10 ml) containing 0.01% (w/v) of
TWEEN 80 Wako Pure Chemical Industries, Ltd.).
The solubility of antithrombin III was evaluated by
suction-filtration of the resultant solution. The suction-
filtration was performed at a suction pressure of 250
mmHg using a membrane filter (diameter 4 mm) with a
pore size of 0.45 um. The solubility was determined by
the period of time required for filtration. A solution of
the lyophilized powder of antithrombin III in 10 ml of

distilled water for injection was used as a control. The
results are shown in Table 1.

EXAMPLE 2

To a solution containing 50 mg of the antithrombin
III derived from human plasma was added TWEEN 80
to a final concentration of 0.01% (w/v). Then, the mix-
ture was lyophililzed, whereafter the lyophilized prod-
uct was dissolved in 10 ml of distilled water for injec-
tion. The solubility was determined in the same manner
as described in Example 1. The results are shown in
Table 1. The figures shown in Table 1 are the mean
values obtained by the results of the same tests repeated
three times.

In Examples 1 and 2, the anticoagulant activity of
antithrombin III before and after filtration was deter-
mined by using a commercially available kit (Behnn-
gwerke A.G., Germany). No decrease of activity was
noted.

TABLE 1

Time required for filtration

No stabtlizer > 30 minutes (Note 1)
Exampie 1 1 minute 48 seconds
Example 2 I minute 29 seconds

W
Note 1: Filtered volume in 30 minutes: 2.9 ml

We claim:
1. An antithrombin III preparation which comprises a

lyophilized powder of antithrombin III and a polyoxy-
ethylene glycol sorbitan alkyl ester.
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2. The antithrombin III preparation according to
claim 1 wherein the polyoxyethylene glycol sorbitan
alkyl ester is “TWEEN 207, “TWEEN 407, “TWEEN
60’ or “TWEEN 807,

3. The antithrombin III preparation according to
claim 1 or 2 wherein the polyoxyethylene glycol sorbi-
tan alkyl ester is used in an amount of 0.04-20% by
weight of antithrombin III.

4. A kit comprising two containers, a first container
having therein a lyophilized powder of antithrombin II1
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and a second container having therein a solvent for the
saild powder, characterized in that a polyoxyethylene
glycol sorbitan alkyl ester is added to either or both of
the said powder and the said solvent.

S. The kit according to claim 4 wherein the solvent is
distilled water for injection.

6. The kit according to claim 4 wherein the contain-

ers for the powder and the solvent are vials.
* % %X %x %
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